Introduction
============

Consanguinity is an acquired Latin word with two parts: "con," which refers to the word "common," and "sanguineus," which points to the word "blood." By combining the two words, we have a word meaning "common blood".^[@bib1]^ Consanguinity is also defined as a coupling between males and females who both have common blood in the form of a common progenitor.^[@bib2]^ The prevalence of inbreeding is varied worldwide. In the United States, consanguineous marriages are illegal by law in the majority of the states.^[@bib3]^ In Europe, the rate of consanguinity is less than 0.5%.^[@bib4]^ In the Gulf region, many studies have reported a prevalence of more than 50% in Qatar, Kuwait, and the United Arab Emirates.^[@bib5]--[@bib7]^

In Saudi Arabia, a recent study was conducted to estimate the prevalence of consanguinity in thirteen provinces, including urban and rural areas. The overall prevalence of the types of consanguinity was found to be 56%. Moreover, this rate has been classified by the degree of spousal relationship. According to the authors, the prevalence of first-degree cousins was 33.6%, while the prevalence of other types of consanguineous marriages was 22.4%. It was also found that rural areas had a higher prevalence of consanguinity than in urban areas.^[@bib8]^ A similar finding was reported in Pakistan,^[@bib9]^ which shares similar cultural and tribal traits to Saudi Arabia, where two-thirds of the married population are in consanguineous marriages. Additionally, the reasons for favoring consanguinity were investigated in that study. The sociocultural reason was the predominant factor in favoring consanguinity. Other reasons that were reported included less expensive dowries, consolidation of family bonds and cultural traditions.^[@bib9]^

Many studies have shown the association between consanguineous marriages and inherited diseases in offspring.^[@bib10],[@bib11]^ A study conducted in Saudi Arabia identified the association between the prevalent consanguinity in the Kingdom and common genetic diseases. According to this study, congenital heart diseases were strongly associated with inbreeding.^[@bib12]^ Offspring of consanguineous marriages have a high probability of acquiring homozygous deleterious inherited factors, and thus have a higher possibility of developing autosomal recessive disorders. For instance, a study reported that first-cousin marriages tends to increase the risk of having a child with a recessive disorder.^[@bib13]^

As the Middle East has the highest prevalence of consanguineous marriages, the attitude towards consanguineous marriages was reported to be favorable in various studies. In Qatar, females were reported to have a more positive attitude to consanguineous marriages than males. Also, respondents who had consanguineous parents were more likely to show a positive attitude towards consanguineous practices.^[@bib14]^ In Palestine, a positive attitude was found in a quarter of interviewed respondents.^[@bib15]^ In Iran, 30% of respondents had a positive attitude. Moreover, the positive attitude was reported to be higher in respondents who were male, with lower education, having parents with lower education and who were in support of a consanguineous marriage and having a family with highly practiced inbreeding.^[@bib16]^ Another study in Iran found that status of employment and ethnicity had an impact on attitude towards consanguinity.^[@bib17]^ In Western society, a positive attitude was found more in people who had consanguineous relationships with their spouses and in people who were not familiar with children acquiring hereditary diseases due to consanguinity.^[@bib18]^

Understanding the attitude towards consanguinity and its predictors of socio-demographic characteristics will help to determine the societal need for educational programs and the best way of targeting information to people. Research on the attitude towards consanguinity in the Arab world is scarce, especially in the Gulf region where inbreeding is high. To the best of our knowledge, no previous study has been conducted in Saudi that addresses the relationship between attitude and age, receiving health information on the health risks of consanguinity in offspring and the sources of health information. The aim of our study was to explore the attitude of Saudi outpatient attendees of the King Abdul-Aziz Medical City in Riyadh towards consanguinity, its predictors, and the reasons it is favored in our society. We also aimed to assess the relationship between a positive attitude towards consanguineous marriages and socio-demographic characteristics.

Methods
=======

A cross-sectional study was conducted using self-administered questionnaires. The study was approved by King Abdullah International Medical Research Center (KAIMRC). The subjects of the study were attendees in the waiting areas of the outpatient building at King Abdul-Aziz Medical City-Riyadh (KAMC-R). KAMC-R is a tertiary hospital established in 1983. It has been recognized as a distinguished healthcare provider in Saudi Arabia with a bed capacity of 690. It serves mainly Saudis who are affiliated to the National Guard Ministry and also serves their families. The attendees of KAMC-R represent a spectrum of different age groups and varying socio-demographic characteristics.

Both visitors and patients were recruited using a convenience sampling method. There were 386 net respondents (aged 18 years and above, as this reflects the legal age of marriage and engagement) with a response rate of 96.5%. The inclusion criteria were Saudi adults, visitors, and patients in the waiting areas of outpatient clinics, as it is the most crowded area of people in KAMC-R and represents people of different socio-demographic characteristics. There were two sections in the questionnaire. The first section comprised of 13 closed questions related to socio-demographic characteristics, which included age/year, gender (male, female), occupational status (employed, unemployed), marital status (married, unmarried), educational level of the participant (high school or less, university), educational level of the father and mother (high school or less, university), family income per month ( \< 1000 SR, \>1000 SR), presence of spousal consanguinity if married (relative, nonrelative), presence of parental consanguinity (relative, nonrelative), presence of any inherited diseases among the respondents or their families (yes, no), and having received any health information on the health risks related to consanguineous marriages (yes, no). We asked participants to report the source of the health information they had received, such as from doctors, friends, and social media. The second section included a question regarding their attitude towards supporting consanguineous marriage in Saudi Arabia, in the form of "Are you a supporter of consanguineous marriages in Saudi Arabia?" with the answer of "yes" or "no". Furthermore, we asked a question regarding the reasons behind supporting consanguinity in Saudi Arabia, in the form of "Why are consanguineous marriages culturally favored in our society?" with the ability to choose from more than one answer of "social and traditional reasons; to live near to family; to strength family bonds; for financial reasons."

Statistical analyses
====================

The IBM Statistical Package for Social Sciences (SPSS® Inc., Chicago, IL) version 22.0, was used to carry out the required statistical analyses. Univariate analysis was performed for categorical data such as gender, attitude towards consanguineous marriages, etc., and were summarized using counts and percentages ([Table 1](#tbl1){ref-type="table"}). Bivariate analysis was performed for differences in positive attitude towards consanguineous marriages across gender, marital status, education levels, etc., and were assessed by Chi-square tests ([Table 1](#tbl1){ref-type="table"}). Multivariate analysis using a binary logistic model was employed to identify the factors associated with a positive attitude towards consanguineous marriages ([Table 2](#tbl2){ref-type="table"}). Furthermore, the logistic model was evaluated using the Hosmer and Lemeshow Test, McFadden\'s, Cox and Snell\'s and Nagelkerke\'s goodness-of-fit tests. The strength of the associations were assessed by the adjusted odds ratio (aOR).

Results
=======

The mean age of the respondents was 34.1 years with a standard deviation of ± 10.3 years. Of 386 respondents, 50.1% were male. Approximately two-thirds of respondents had previously received medical information about consanguineous marriage, 47.4% had high school education or less, 55.6% were employed, and 80.5% were married. Regarding family income, 66.4% of the respondents reported a family income of less than 10,000 Saudi Riyals a month. [Table 1](#tbl1){ref-type="table"} shows the other sample characteristics. A positive attitude towards consanguinity was shown by 48.1% (95%CI 42.9--53.3%) of the respondents.

As indicated in [Table 1](#tbl1){ref-type="table"}, there was a significant difference in attitudes between genders, with males having a more positive attitude towards consanguineous marriage compared to females (57.8% vs. 38.0%, p-value = 0.001). In addition, consanguineous spouses had a more positive attitude towards supporting consanguineous marriages than non-consanguineous spouses (65.8% vs. 30.5%, p-value = 0.001). Respondents with consanguineously married parents had a significantly more positive attitude towards consanguinity compared to non-consanguineous parents (56% vs. 38.1%, p-value = 0.001). The positive attitude towards consanguineous marriage was significantly less among respondents who had received health advice on the risks of consanguineous marriages in offspring than those who had not received any health advice on consanguineous marriages (42.3% vs. 57%, p-value = 0.008). Furthermore, respondents who had received health information from a social media source had a significantly less positive attitude towards consanguinity than those who had not received it from a social media source (35% vs. 50%, p-value = 0.022). The positive attitude towards consanguinity was significantly higher among respondents who had received health information from a doctor than those who had not received it from this source. However, family income, level of education, occupational status, age, marital status, and positive history of inherited disease had no significant association with a positive attitude towards consanguinity.

According to the sample, the predominant reason why Saudi society favors consanguineous marriage is attributed to social and traditional factors (59.9%). Other reasons were reported like living near to family (21%), to strengthen family bonds (36.1%) and for financial reasons (6.9%).

[Table 2](#tbl2){ref-type="table"} displays the findings from binary logistic regression. It identifies the predictors of a positive attitude of Saudi Arabians towards consanguineous marriage. Gender and consanguineous marriages were associated with the attitude towards consanguinity. The study showed that the odds of a positive attitude towards consanguinity were 2.2 times higher for males compared to females (aOR: 2.2; 95% CI: 1.147, 4.290). The odds of positive attitude towards consanguinity were three times higher for respondents in consanguineous marriages than respondents not in consanguineous marriages (aOR: 4.1; 95% CI: 2.350, 7.156). Respondents who received health information from doctors were 50% less likely to display a positive attitude towards consanguinity than those who had not received information from doctors (aOR: 0.50; 95% CI: 0.253, 0.863). We evaluated the goodness-of-fit of the logistic model, the p-value of Hosmer and Lemeshow test was 0.655 (Chi-square = 5.934). The goodness-of-fit test revealed that our final model fits the data well. Furthermore, other goodness-of-fits of the final model were measured such as Cox & Snell (R-square = 0.189) and Nagelkerke (R-square = 0.252).

Discussion
==========

Consanguinity is a worldwide issue, but particularly so in the Middle East. Saudi Arabia was ranked as the second highest Arab country to have a high frequency of consanguineous marriage, with the prevalence varying in different studies from 22--55%.^[@bib2]^ Exploring the attitude towards consanguineous marriages and its health-related issues among Saudis is an attempt to clarify such a problem and suggest some solutions. In this study, the positive attitude towards consanguinity among the respondents was high, with approximately half of the respondents having a positive attitude towards consanguinity.

A study conducted in Turkey among high school students assessed students' knowledge and attitudes before and after a training program on consanguinity, and changes were noted in their attitudes towards consanguinity after the training program. However, some students had not changed their attitude. They queried this and found influences preventing students from changing their attitude such as the influence from their parents.^[@bib19]^ Our study showed that respondents who received medical information had a less-positive attitude towards supporting consanguinity. This could point to the significant association between educational sessions and attitude changes. This finding could be further implicated by creating educational activities and programs for people at the age of marriage and those intending on marriage, in order to determine the influence this would have on their attitude towards consanguinity and then on the type of marriage they would choose.

Our study reported that receiving health information on consanguinity was an important modifiable risk factor for negative attitude towards consanguinity. The source of medical information has been shown to be correlated with the attitude towards consanguinity. For example, social media had been shown in different studies to be effective in increasing awareness, especially in areas where people do not have access to specialized knowledge or experience, and aids in constructing and changing of attitude towards different health issues.^[@bib20]--[@bib22]^ In turn, this could be implicated in increasing awareness on consanguinity and subsequently could result in attitude changes towards it. Unexpectedly, people who received medical information from doctors about the health risk of consanguinity in offspring were more likely to have a positive attitude compared to people who had not received medical information from doctors. This raises a question of the reason behind that, which needs to be thoroughly investigated in further research.

A study conducted in Iran, which has a similar prevalence of consanguinity to our study, on gender: the positive attitude towards consanguinity between males and females was found to be similar to our result.^[@bib23]^ People in consanguineous marriages were more likely to have a positive attitude compared to people in non-consanguineous marriages. This finding has similarly been reported in a Western society, which showed the important association between positive attitude and consanguineous marriage, as a positive attitude may reflect on the decision in marrying consanguineously.^[@bib18]^

Another study conducted in Iran found a significant correlation between young people\'s attitude towards consanguineous marriages and their level of education.^[@bib16],[@bib23]^ However, we did not find a significant relationship between positive attitude towards consanguineous marriage and education. The higher tendency towards inbreeding could be associated with more traditional beliefs and reasons related to strengthening or developing family ties.^[@bib9],[@bib24]^ This might be illustrated by the important role extended family plays in convincing children to accept consanguinity as a means of increasing family ties.^[@bib19],[@bib25]^ The Saudi sample has been investigated to understand the reasons for people favoring consanguinity in this society. There were several reasons, but social and traditional factors were the predominant reasons for favoring consanguinity in Saudi Arabia. This may be attributed to the preservation of ongoing tribal habits as illustrated in a study in Pakistan which has similar cultural and tribal traits to Saudi Arabia.^[@bib9]^

There were several limitations in our study. The findings were based on a cross-sectional study therefore, association does not necessarily mean causation. Care must be taken in interpreting and generalizing the findings of this study. Another important limitation is the use of the convenience sampling method. However, we noted an important finding that the male gender is one factor that favors consanguinity. Likewise, a consanguineous spouse may favor consanguinity.

Conclusion
==========

The study sample has demonstrated that approximately one in every two Saudi adults favors consanguineous marriage. Saudi men and women differ in their attitudes towards consanguineous marriage. A large national survey of public attitudes in Saudi Arabia is needed in order to address the attitudes towards consanguinity in various regions and cultures. Receiving health information on consanguinity was associated with a negative attitude towards consanguinity. Future studies are warranted to investigate the effect of educational programs, social media, and public health policies on the attitudes of Saudi adults towards consanguinity.
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###### 

Attitude of Saudi Arabian adults towards consanguineous marriage across sample characteristics.

                                                                                                        Overall N = 370   Positive 178(48.1%)   Negative 192(51.9%)             
  ----------------------------------------------------------------------------- ----------------------- ----------------- --------------------- --------------------- --------- -------------------
  Gender                                                                        *Male*                  50.1              57.8                  42.2                  0.001\*   2.2(1.473--3.389)
                                                                                                                                                                                
                                                                                *Female*                49.9              38.0                  62.0                            1
                                                                                                                                                                                
  Family income                                                                 * \< 10000 SR*          66.4              49.8                  50.2                  0.441     1.2(0.768--1.834)
                                                                                                                                                                                
                                                                                * ≥ 10000 SR*           33.6              45.5                  54.5                            1
                                                                                                                                                                                
  Occupation                                                                    *Employed*              55.6              50.5                  49.5                  0.297     1.2(0.824--1.884)
                                                                                                                                                                                
                                                                                *Unemployed*            44.4              45                    55.0                            1
                                                                                                                                                                                
  Marital status                                                                *Married*               80.5              48.5                  51.5                  0.760     1.1(0.645--1.821)
                                                                                                                                                                                
                                                                                *Unmarried*             19.5              46.5                  53.5                            1
                                                                                                                                                                                
  Education                                                                     *High school or less*   47.4              50.3                  49.7                  0.366     1.2(0.801--1.826)
                                                                                                                                                                                
                                                                                *University*            52.6              45.5                  54.5                            1
                                                                                                                                                                                
  Father education                                                              *High school or less*   81.5              49.7                  50.3                  0.297     1.3(0.779--2.258)
                                                                                                                                                                                
                                                                                *University*            18.5              42.6                  57.4                            1
                                                                                                                                                                                
  Mother education                                                              *High school or less*   85.3              48.9                  51.1                  0.306     1.4(0.750--2.489)
                                                                                                                                                                                
                                                                                *University*            14.7              41.2                  58.8                            1
                                                                                                                                                                                
  Consanguineous marriages                                                      *Yes*                   50.3              65.8                  34.2                  0.001\*   4.4(2.719--7.098)
                                                                                                                                                                                
                                                                                *No*                    49.7              30.5                  69.5                            1
                                                                                                                                                                                
  Family history of consanguinity                                               *Yes*                   53.0              56.0                  44.0                  0.001\*   2.1(1.354--3.147)
                                                                                                                                                                                
                                                                                *No*                    47.0              38.1                  61.9                            1
                                                                                                                                                                                
  Inherited disease                                                             *Yes*                   15.6              50.0                  50                    0.752     1.1(0.625--1.918)
                                                                                                                                                                                
                                                                                *No*                    84.4              47.7                  52.3                            1
                                                                                                                                                                                
  Family history of inherited disease                                           *Yes*                   27.4              44.7                  55.3                  0.429     0.8(0.527--1.313)
                                                                                                                                                                                
                                                                                *No*                    72.6              49.2                  50.8                            
                                                                                                                                                                                
  Have you ever received any medical information on consanguineous marriages?                                                                                                   
                                                                                                                                                                                
                                                                                *Yes*                   66.1              42.3                  57.7                  0.008\*   0.6(0.354--0.858)
                                                                                                                                                                                
                                                                                *No*                    33.9              57.0                  43.0                            1
                                                                                                                                                                                
  Source of health advice on consanguineous marriages?                                                                                                                          
                                                                                                                                                                                
  Doctor                                                                        *Yes*                   32.3              53.8                  46.3                  0.022\*   1.9(1.091--3.206)
                                                                                                                                                                                
                                                                                *No*                    67.7              38.3                  61.7                            1
                                                                                                                                                                                
  Friends                                                                       *Yes*                   22.0              33.3                  66.7                  0.100     0.6(0.313--1.110)
                                                                                                                                                                                
                                                                                *No*                    78.0              45.9                  54.1                            1
                                                                                                                                                                                
  Social media                                                                  *Yes*                   48.8              35.5                  64.5                  0.022\*   0.6(0.331--0.918)
                                                                                                                                                                                
                                                                                *No*                    51.2              50.0                  50.0                            1
                                                                                                                                                                                
  Age (18--72years)                                                             *Mean ± SD*             34* ± *10         33.6* ± *10.5         34.5* ± *9.9          0.427     1.0(0.972--1.012)
                                                                                                                                                                                

\*Chi-square test is significant at α = 0.05.

###### 

Factors associated with a positive attitude of Saudi Arabians towards consanguineous marriage.

                                                                                                              95% C.I. for OR   
  ---------------------------------------------------------- --------------- --------- ------ --------- ----- ----------------- -------
  Age                                                                         − 0.01   0.02   0.616     1.0   0.962             1.023
                                                                                                                                
  Male                                                       *Female*        0.80      0.34   0.018\*   2.2   1.147             4.290
                                                                                                                                
  Income \< 10000 SR                                         * ≥ 10000 SR*   0.30      0.33   0.356     1.4   0.713             2.560
                                                                                                                                
  Employed                                                   *Unemployed*    0.15      0.35   0.670     1.2   0.585             2.298
                                                                                                                                
  Married                                                    *Unmarried*     0.24      0.85   0.777     1.3   0.240             6.741
                                                                                                                                
  High school or less                                        *University*     − 0.29   0.32   0.366     0.7   0.395             1.409
                                                                                                                                
  High school or less                                        *University*    0.15      0.41   0.722     1.2   0.517             2.595
                                                                                                                                
  High school or less                                        *University*    0.24      0.45   0.596     1.3   0.526             3.058
                                                                                                                                
  Consanguineous marriages                                   *No*            1.41      0.28   0.001\*   4.1   2.350             7.156
                                                                                                                                
  Family history of consanguinity                            *No*            0.30      0.28   0.289     1.4   0.774             2.360
                                                                                                                                
  Inherited disease                                          *No*            0.15      0.43   0.726     1.2   0.503             2.684
                                                                                                                                
  Family history of inherited disease                        *No*             − 0.42   0.35   0.233     0.7   0.328             1.312
                                                                                                                                
  Received medical information on consanguineous marriages   *No*             − 0.76   0.31   0.015\*   0.5   0.253             0.863
                                                                                                                                
  Constant                                                                    − 1.18   1.06   0.264     0.3                     
                                                                                                                                

\*Wald Chi-square test is significant at α = 0.05.
